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PliOYlSIONAL SPECIFICATION 

Improvements relating to Electro-Dynamic Reproducers or 
Loud-Speaking Telephone* of the Moving Coil Type 



1, Harhy Claude Willsox, a British 
Subject, of Reproducers and Amplifiers 
Limited Frederick Street, Wolverhamp- 
ton, do hereby declare the nature of this 
6 invention to be as follows: — 

This invention relates to electro- 
dynamic sound reproducers or loud-speak- 
ing telephones of the moving-coil type, 
and is particularly concerned with the 
10 centring arrangements for the moving 
r >il in such instruments. The invention 

i ay be applied to permanent magnet 

tstruments or instruments with energised 
magnets. 

16 Some of the greatest difficulties in con- 
nection with both of these tvpes have been 
encountered in centring tne inner pole 
with respect to the outer or annular pole 
of the magnet system, and in preventing 
20 the entry of particles of foreign matter 
into the gap oetween the poles during 
assembly of the parts,, and again in the 
efficient dust-proofing of the area of the 
air gap during and after assembly. 

25 It has been suggested in re 

whirh u corrugated diaphr>igni or disc is 
employed as the centring member for the 
moving coil, f 0 permit the relatively free 
escape of air winch might be trapped 

30 between such corrugated disc and the 
front plate or annular pole of the magnet 
svstcm, bv- providing a passage for air 
from that\«pace to the outside, in which 
a ring of porous material is included of 

85 such a nature as to exclude the entry of 
dust or metallic particles, and yet to allow 
the passage of air so that in a sense it 
n«is ns an air filter. It has also been pro- 
posed to form a centring spider of two 

40 superj)osed layers of open mesh woven 
material such as muslin and to cement the 
layers together by means of an adhesive 
of" such a nature that it impregnates the 

fibres* • - 
45 According to the present invention, a 
corrugated centring member is employed 
- which is itself of . such a nature that it is 
capable of acting as an air filter. For 
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this purpose, the corrugated member is 
formed of two layers of iabric ol a coarse 
or relatively coarse mesh, thus being pro- 
vided with interstices wnich prevent the 
passage of solid particles of an appre- 
ciable BiZQj and one ot the layers is u 
complete annulus or disc with the central 55 
aperture removed and the other comprises 
an inner annulus but with parts outside 
the annulus cut away. 

It is preferred to make such centring 
members of relatively open fabric such as 
muslin, impregnated with a medium such 
a* a thermo-setting synthetic resin ot such 
a nature that the temperature required 
for polymerisation is substantially above 
that at which the entire instrument is 
required to operate and which will, at the 
same time, impart the required elasticity 
to the finished component. Sufficient of 
the medium may be employed to impreg- 
nate or coat the fibres of the fibric with- 19 
out closing up the interstices, so that the 
finished member remains pervious to air 
and a separate ring of filteriiig material 
is not necessary. Then the disc may be, 
corrugated, if desired, by a die in a heated 75 
mould so that it retains its corrugated 
shape. 

In order that the invention may be 
clearly understood and readily carried 
into effect, an example of a centring disc 90 
made in accordance with the invention, 
will now be more fully described. r 

Two layers are stamped from a sheet of 
cheese-cloth, one as a complete annulus 
and the other ae an inner annulus with 35 
three radial spokes. They are impreg- 
nated with a liquid syntheiic resin sucn 
as that sold under the Registered Trade 
Mark Bakelite. The amount of liquid 
necessary to impregnate the material 
without ; rendering it impervious to air 
depends largely on *the material to be 
impregnated but may be determined by a 
simple trial; In th case of Bakelite, a 
30 to 40 per cent, solution has been found 95 
suitable and th required amount is deter- 
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mined by posing the material after 
impregnation ami whilst still wet, 
through a pair of roller* which cou be 
ad justed within line limits to provide* a 
5 £ap between them so that, without exert- 
ing pressure on the material, they will 
remove the surplus liquid. It will be 
readily understood that according to the 
relative thickness of the weft and warp 

10 to the spaces between them and the nature 
of the thread from which the fabric is 
woven, various densities of solution will 
be required according to the nature of the 
material used for impregnation. After 

15 this process, the material may be cut into 
suitable lengths and suspended cither in 
free air or suitable heated owns to dry. 
The two layer b after being cut to shape 
are superimposed with their warps 

20 inclined to one another, for example, at 
45 degrees and are corrugated by being 
placed in a heated mould and compressed 
r>y a correspondingly shaped die. The 
resin is thus polymerised and renders the 

25 discs sufficiently resilient and their fibres 
waterproofed while the resulting spider is 



still perv r ouf» to the flow of air but pre- 
vcuts the passage of solid particles of such 
a size as to impair the efficient operation 
of the sound reproducing instrument. 80 

13y using a spoked inner annulus 
cemented to a complete annulus a» 
described it is possible to house lite two 
leads to the voice coil of the instrument 
between two of the spokes of the one 86 
layer and the adjacent surface of the 
other layer. The third spoke may l>e 
similarly loaded with a &trip merely for 
balancing purposes. It is also possibb* 
by making the second layer with * pukes of 40 
appropriate width or an inner annulus of 
suitable diameter or both to obtain a 
centring member of desired stiffness and 
consequently giving the finished sound- 
reproducing instrument a main resonant 45 
frequency desired. 

Dated this 14th day of July, l!M7. 
For the Applicant : ^ 
GILL. JENNINGS A KVEUV. 
Chartered Patent Agent*. 
. r >l/52, Chancery Lane, Loudon, W.C.i. 



COMPLETE SPECIFICATION 

Improvements relating to Electro-Dynamic Reproducers or 
Loud-Speaking Telephones of the Moving Coil Type 

iiuiu piale or iuinuiar pole of the inaguii gQ 
system, by providing- a passage iur air 
iroiu that space to tlie uuteide, in which 
a ring of porous material i« include! «f 
such a nature as to exclude the entry of 
dust or metallic particle*, and yet to 
allow the passage of air so lhat in a sense 
it acts as an air filler. It has ai»u beeu 
proposed to form a centring spider 01 iwu 
super posed layers of open niesli woven 
material such as muslin and to cement tlie ^ 
layers together by means ot an adhesive 
of such a nature that it impregnate* the 
fibres. 

According to the present invention, a 
corrugated centring member is employed ff 
which is itself of such a nature that it 
is capable of acting as an air filter. For 
this purpose, the corrugated member is 
formed of two layers of fabric ot a coarse 
or relatively coarse mesh, thus being pro- jqq 
vided with interstices which prevent the 
passage of solid particles of such a bi/.* 
a.s to interfere with the free movement of 
the moving coil and each ol the iayers is 
uu annulus or a disc with the central ^05 
aperture removed, the ftecond being of 
smaller radial depth than the first. 

It is preferred to make such centring 
members of relatively open fabric such as 
muslin, impregnated with a medium such no 
as thermo-spttintj synthetic resin of such 
a nature that the temperature required 



I, Ha hk v ULAUDfc "W'iu-son, a British 
Subject, oi Reproducers and Amplifiers 
Limited, Frederick Street, Wolverhamp- 

jU ton, do hereby declare the nature of this 
invention and in what manner the same 
is to oe performed, to be particularly 
described and ascertained in and by the 
loilowing statement: — 

Ihis invention relates to electro- 
dynamic sound reproducers or loud-speak- 
ing telephones oi the moving-coil type, 
ana is particularly concerned with the 
centring arrangements tor the moving 

£0 coil in such instruments. The invention 
may be applied to permanent magnet 
instruments or instruments with energised 
magnets. 

Some of the greatest difficulties in con- 
QS nection with both of these types have been 
encountered in centring the inner pole 
with respect to the outer or annular pole 
of the mrtfjnet system, and in preventing 
the entry "of particles of foreign matter 
70 ittto the gap between the poles during 
assembly of the parts, and again in the 
eiheient dust-proofing of the area of the 
air gap during and after assembly. 
It has been suggested in reproducers in 
75 which a corrugated diaphragm or t*isc is 
employed as the centring member for the 
moving coil, to permit the relatively free 
escape of air which might be trapped 
between such corrugated disc and the 
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for polymerisation is Hubulnntially above 
that at which the entire instrument is 
required to operate and which will, at the 
same time, impart, the required t;hi**iicity 
5 to the finished component. in such u 
cuse, suttieient of the medium id employed 
to impregnate or coat th* fibres of th 
fabric without closing up the interstices, 
so that the finished member remaiun per- 
\q vious to air and u separate ring of filter* 
ing material is not necessary. Then th« 
dine in corrugated by a die in a heated 
mould so that it retain* its corrugated 
.shape. 

15 lu order that, the invention may l>e 
clearly understood and readily carried 
into effect, an example of u centring disc 
made in accordance with the invention, 
will now be more fully described with 
20 reference to the accompanying drawings, 
in which : — 

•Figure 1 is an elevation of the com- 
pleted centring member seen from the 
inside of the loud-speaking telephone and 
25 wi*b a portion of the complete annulus 
broken away; and 

Figure 2 is an axial section of part of 
a loud-speaking telephone showing the 
centring member mounted in i>osition, the 

50 centring member being shown in section 
on the line II — II in Figure 1. 

Two layers are stamped from a sheet of 
a cheese-cloth one as a complete annulus a 
and the other as an inner annulus /; with 

3fi three radial spokes o t d, e, Tho material 
is impregnated^ preferably before the 
layers are stamped, with,, a liquid syn- 
thetic resin such as, that sold under tho 
Registered Trade 3Xark Bakelite. The 

40 amount of liquid necessary to impregnate 
the material without rendering it imper- 
vious to air depends largely on the 
material to be impregnated but may be 
determined by a simple trial. In the 

45 case of Bakelite. a 30 to 40 per cent, solu- 
tion has been found suitable and the 
required amount is determined by pass- 
ing the material after impregnation and 
whilst still wet, through a pair of rollers 

10 which can be adjusted within fine limits 
to provide a gap between them so that, 
without exerting pressure on the material, 
they will remove the surplus liquid. It 
will be readily understood that according 

55 to the relative thickness of the weft una 
warp to the spaces between them and the 
nature of the thread from _ which the 
fabric is woven, various densities of solu- 
tion will be required according to the 

g0 nature of the material used for impregna- 
tion. After tbis treatment, the material 
may be cut into suitable lengths and sus- 
pended either in free air or suitable 
neated ovens to dry. 

55 The two layers a, b after being cut to 



shape are superimposed with their warps 
inclined to one another, for example, at 
46 degrees and are corrugated as seen at / 
by being placed In a heated inould and 
compressed by tt correspondingly whaped 7U 
die. The resin is thus polymerised and 
renders the discs sulticieutly resilient 
and their fibres waterproofed while the 
resulting spider is still pervious to the 
flow of. air but prevent** the passage of 1> } 
solid particles of such a size as to impair 
the efficient operation of the sound repro- 
ducing instrument. 

13y using u spoked inner annulus b 
cemented to a complete annulus a as w\ 
shown, it is possible to house the two 
leads y y k to the voice coil of the instru- 
ment between two of the spokes c, d ot 
the one layer b and the adjacent surface 
of the other layer a. The third spoke e y, 
may be similarly loaded with a strip k 
merely for balancing purposes. It is also 
possible by making the second layer b 
with spokes of appropriate width or with 
its inner annulus of suitable diameter or 90 
both to obtain a centring member of 
desired stiffness and consequently giving 
the finished sound-reproducing Mist ru- 
meut a main resonant frequency desire I. 

The centring member is shown in 9b 
Figure '2 in position in a typical loud- 
speaking telephone assembly. 1 .he 
centring member //. // and Hie !i*;tgne; 
housing / are connected to t lie re;ir ot the 
chassis m by bolts n f the r:m ot the 100 
annulus a and the lejr.s <\ r. of the 
member b being clamped i>etween rings 
i>, f/j tj. The conical diaphragm r carries 
the voice coil tube .< at its neck, the coil 
being shown at t. The centring member 105 
#/. /; at the centre is secured to ihe coil 
tube .« by adhesive. The central pole «.f 
the magnet is seen at u and the outer 
annular pole at r. It will bo mv.-ii tin 1 
air can pass through the centring member 110 
(iy b to and from the space hot ween it and 
the outer annular pole r and fhe centring 
member acts as au air filter preventing 
the entry of dust into that space. 

Having now particularly described ;*?.d 115 
ascertained the nature of my said inven- 
tion and in what manner the same in 
to be performed, I declare that what I 
claim is : — 

1 * — ----- ~- - * — ^ ....•»* - « - — • * * .» «... 1 , _ f *. « f\ 

x • ix tun ugairu i.cutimg iuwiuim j ttsi x'£\J 

the moving coil of n moving-coil telephone 
comprising two superposed layers of 
fabric formed with interstices which 
allow the passage of air but prevent the 
passage of solid particles of such a size as 125 
to interfere with the free movement of 
the moving coil, each of the layers having 
the form of au annulus with the second 
of smaller radial dej)th than the first. 

2. A corrugated centring member 130 
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according to claim 1, in which the second 
layer consists of an annulus with a number 
of radial spokes extending- outwards 
approximately to the circumference of 
5 the first layer. 

U. A corrugated centring member 
according to claim 2, in which the two 
connecting leads to the moving coil of the 
telephone are enclosed between two of the 

10 spotes of the second layer and the adja- 
ceut surface of the first layer. 

4. A corrugated centring memlwr 
according to auv one of claims 1 to 3, in 
which the lavers are formed of relativelv 

15 open fabric impregnated with u plastic 
composition to such an extent as not to 
close the interstices in the fabric. 



5. A corrugated centring member 
according to claim 4, in which the 
impregnating composition is a thenno- 20 
setting synthetic resin, the temperature 
required for polymerising which is sub- 
stantially above that at wnich the instru- 
ment is operated. 

6. A corrugated centring member for a 25 
moving-coil telephone according to claim 

1, constructed substantially as described 
with reference to the accompanying 
drawings. 

Dated this 14th day of June, 1948. 
For the Applicant : 
GILL, JENNINGS £ EVERY, 
Chartered Patent Agents, 
51/52, Chancery Lane, London, W.C.2. 
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